Involvement of changes in stratum corneum keratin in wrinkle formation by chronic ultraviolet irradiation in hairless mice.
Chronic exposure to ultraviolet (UV) radiation alters components of the skin. We previously reported that chronic low-dose UV irradiation induced wrinkle formation but did not significantly alter dermal components of hairless mice. In the present study, we examined whether the epidermal changes by UV irradiation could contribute to wrinkle formation. Hairless mice were irradiated with one-third the minimum erythema dose (MED) of UVB (20 mJ/cm2) and UVA (14 J/cm2) for 10 weeks, and followed up for another 24weeks without irradiation. Fine wrinkles were detected following irradiation, which existed even 24 weeks after cessation of irradiation. An increase in the viscoelastic proportion of the total distension (Uv/Ue) was recognized in irradiated mice, which may be related to wrinkle formation. In the epidermis, an increase in the amount of transepidermal water loss and a decrease in the water content of the stratum corneum were seen after 10 weeks of UV irradiation, neither of which recovered during the 24-week observation period. In addition, there was a significant increase in the amount of stratum corneum keratin after 10 weeks of irradiation, which persisted during the 24-week follow-up. The results of our study suggest that chronic low-dose UV irradiation primarily alters the epidermal rather than the dermal components of the skin. In addition, our results indicate that the increased keratin content of the stratum corneum may be involved in the alteration of the physical properties of the skin. This process could be one of the early events of wrinkle formation.